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Summary

ÁSatellite-based ET is being estimated operationally 

using Land Surface Temperature (LST) as the main 

driver.  

ÁApplications for drought monitoring is reliable as is.

ÁApplication for water budget analysis will require 

careful attention to potential region-specific bias



Hydrologic cycle

Challenge with ET:

1) Gaseous state

2) Invisible

3) Only indirect measurement

/wiki/File:Surface_water_cycle.svg
/wiki/File:Surface_water_cycle.svg


Why ET?

Á It is a RESPONSE variable as opposed to precipitation (driver)

Á It  reflects the integrated effects of Energy/Aerodynamics, Soil 
Moisture, Vegetation and Environmental Stress

Á

Energy Wind/RH Moisture Vegetation Env. Stress

Potential Limitations 



Purpose: EROS WaterSMART/Water 

Census

ÁDevelop/improve ET model for crop 

consumptive use estimation

ÁApply ET model on regional and national 

scales for water use and water availability 

quantification. 

ÁAnd drought monitoring on a global scale 

for USAID.



12 digit HUC

Watershed

ET

Water Use Effort:
For irrigation water use to 

estimate consumptive use.

Water Budget Effort:
Total ET as a component of 

the water budget.

Temporal Scale: Monthly, weekly, daily ??     Trends for how many years back ??

Who, how much, when?

D. Eckhardt



Role of Remote Sensing

ÁLand Surface Temperature (LST) from thermal 

imagery 

ÁLandsat (~100m)

ÁMODIS (1km)

ÁAVHRR (1km)

ÁGOES (10km)

ÁPrecipitation Estimate

ÁNOAA NEXRAD (5km)

ÁMETEOSAT RFE (10km)

ÁNASA TRMM (25 km), etc



Two Principles for ET Estimationé

ÁWater Balance

Ádriven by precipitation accounting

ÁEnergy Balance

Ádriven by Land Surface Temperature (LST)



Several Approachesé

ÁSoil Moisture Modeling

ÁLand Surface Models such as Noah, SWAT, VICé

ÁVegetation Index based

ÁNDVI/LAI-based: MOD16, P-M, P-T

ÁMixed Approach

ÁNDVI-LST (Trapezoid, Triangleé)

ÁSurface Energy Balance

ÁSEBAL/METRIC, SEBS, Two-Source, ALEXI, S-

SEBI, SSEBopé



Which model(s) to useé

All models are wrong but 

some are useful

(George E. P. Box, 1976)


